
summing in-phase and quadrature phase parts of the output signal outputtedfrom 
a plurality of blocks as 

( E((WM.niXni + j WM,n2X„2) X (Wm^ + j Wm,^4)))^K is a predetermined integer . • 
greater than or equal to 1 to generate I channel and Q channel signal. 

/2r The method of claim >W wherein a spreading code spreads the simuned 
in-phase and quadrature-phase signals outputted from the summing" step. 



The method of claim ><f wherein said orthogonal code sequence includes a 
Hadamard code sequence. 

i ^ 

>f. The method of claim >41 wherein said orthogonal code sequence includes a 
Walsh code. 

^. ■ The method of clahn ^J2"wherein said. spreading code is one spreading code. 
The method of claim,^ wherein said spreading code sequence includes a 

PN code. 

- s 

47. The method of claim 45^ wherem said spreading code mcludes a first 
spreadmg code for the in-phase signal and a second spreading code for the 
quadrature-phase signal. 

^ V 

4«. The method of claun iTl wherein the first, and second spreading codes are 
PN codes. 

.4^. The method of claim ^t/ ..herein WM.n=Wo, Wm,i2=W2, and Wm.:3=Wo, 
Wm,i4=Wi, when M=4. ' 
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^. The method of claim /Bwhertin M=8 and Wm,,2=W4. 

n. The method of claim A wherein. Wm.„,=Wo, WM.n2=W2p, where p 
represents a predetermined number in a range from 0 to (M/2)-l, and Wm^=W2„.2, 

Wm^4=W2„.i. 



^ ' '^^ of '^^^im wherein Wm.2i=Wo, Wm^2=W4, Wm.23=W2, 



Wm,24-W3 when M=8 in case of two channels. 

wherein Wm,i2=W6, and Wm,22=W6. 



in 



The method of z\zmx}u m 

An orthogonal complex spreading apparatus, comprising: 

f3 a plurality of complex multiplication blocks, each for complex-mialtiplexing a 

sj complex signal WM,niXai+j WM,n2Xn2 by WM,n3+jWM,n4. whcrcin WM^iXni is obtained by 

ffi ' ■ 

multiplying an orthogonal code sequence Wm^i by first data group Xni of n-th block and 

WM^Xn2 is obtained by multiplying orthogonal sequence WM,n2 by second data group Xn2 

of the n-th block, wherein M and n are positive integers and Wm^u WM.n2, and Wm^4 

are predetermined orthogonal sequences; and 

' ' 

a sxmiming unit for summing in-phase and quadrature phase parts of an output 

«p 

C3 signal from each block of the plurality of the complex multiplication blocks as 

( Z((^^niWM,niXni + j an2 WM,n2Xn2) X (WM,n3 + j WM„n4))),vK is a predetermined integer 
n=l 

greater than or equal to 1 . / 

p6. The apparatus of claim further comprising a spreading imit for 
multiplying the summed in-phase and quadrature phase signals inputted from the 
summing unit by spreading code. 

56, The apparatus of claim ^ wherein said spreading umt multiplies the 
in-phase and quadrature phase part by different spreading codes. 



r 



. The apparatus of claim i4 wherein each said complex multiplication block 

includes: 

a first multiplier for multiplying the first data group Xni by the orthogonal code 
sequence WM,ni; 

a second multiplier for multiplying the second data group Xn2 by the orthogonal 
code sequence Wm^ilz; 

third and fourth multiphers fot multiplying the output signal WM,niXni from the 
first multiplier and the output signal WM,n2Xa2 fi'om the second multiplier by orthogonal 
code sequence Wm^os; 

fifth and sixth multipliers for multiplying the output signal Wm^iXhi fi'om the, first 
multiplier and the output signal WM,n2Xn2 from- the second multiplier by orthogonal code 
sequence WM,n4; 

a first adder for subtracting output signal from the sixth multiplier from output 
signal (ac) from the third multiplier and outputting an in-phase information; and 

a second adder for summing output signal from the fourth multiplier and output 
signal from the fifth multipher and outputting quadrature phase information. 



58. The method of claim 
Hadamard code sequence. 

59. The method of claim 5 
Walsh code. 



57 wherein said orthogonal code sequence includes a 



wherein said orthogonal code sequence includes a 
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A permuted, orthogonal complex spreading method for multiple channels 
allocating at least two input channels to first and second groups, comprising the steps of: 
multiplying a predetermined orthogonal code sequence WM,ni by first data group 

multiplying orthogonal code sequence WM,n2 by second data group Xn2; 
simmiing output signals WM,niXni and Wu^Xra in the complex form of 

^ Z(WM,nlXni + j WM,n2Xn2)^and 

n=l 



complex-multiplying the received output signal 

Z(WM,niXni + jWM^Xn2) by (WMj+jPWM,Q),whereiii P is a predetermined 
i s n=l ^ 



in 



sequence, and Wmj. and Wm,q aire orthogonal code sequences. 



la ' ^ . The method of claim j60 wherein the spreading code is a PN code. , 

SP, 

ry The method of claiin ^ wherein P represents said predetermined sequence 



fg or predetermined spreading code or predetermined integer configured so that two 

^ consecutive sequences have identical values. 

^ The method of claim ^wherein said orthogonal code sequence includes a 

A 

Hadamard code sequence, 

Cj The method of claim i7 .wherein said orthogonal code sequence includes a 

Walsh code. 
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The method of claim 0 wherein Wm,i=Wo, WM,Q=W2q+i (where q 
represents a predetermined number in a range from 0 to (M/2)-l). 

The method of claim further comprising the steps of: 
. multiplying the first data group Xni by gain aai; and 
multiplying the second data group Xn2 by gain an2. 

The method of claim 53^ wherein Wm,ii=Wo, ^u^vf^^i, and Wu,i=^Oy 
WM,Q=Wi, when M=4. 

' The method of claim 0 wherein M=8 and Wm,i2=W4. 

69. The method of claim wherein Wm,iii=Wo, WM,n2=W2q+i, wherein q 



represents a predetermined number in a range from 0 to (M/2)- 1 and Wm i^Wq, Wm q=Wi 
. \) 7€fr The method of claim ^ wherein each group has at least two channels and 

the receiving step includes the steps of: 

summing output signals WM,niXni from a first sequence multiplier; and 
summing output signals Wm^Xqi from a second sequence multipUer. 
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A permuted orthogonal complex spreading apparatus for multiple channels, 
allocating at least two input channels to first and second groups, comprising: • 

a first multiplier block having at least one chaimel contained in a first group of 
channels, each for outputting Wm^hiXqi which is obtained by multiplying first data group 
Xni by orthogonal code sequence Wm,iii, M and n are positive integers; 

a second multiplier block having a number of channels having at least one channel 
contained in. a second group of channels, each for outputting WM^Xn2 which is obtained 
by multiplying a first data group Xa2 by orthogonal code sequence WM,n2; 

a complex multiplier for receiving the output signals from the first and the second 
multiplier blocks in a complex form of 

Z ( niXni+j WM,n2Xn2).and complcx-multiplying received output 
n=l J 

signal by WM,i+jPWM,Q5 wherein Wm,i and Wm,q are predetermined 
orthogonal code sequence permuted and P is a predetermined sequence. 

it 5f 

The apparatus of claim >f wherein said orthogonal code sequence includes 
a Hadamard code sequence. 

si 

The apparatus of claim ?1 wherein said orthogonal code sequence includes a 
Walsh code. 
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74. . The apparatus of claim 72 wherein Wm,ii=Wo, Wm,i2=^W4, Wm,2i=W2, and 
Wm,i=Wo, Wm,q=Wi, when M=8 in case of three input channels. 

The apparatus of claim ?2 wherein Wm,ii=Wo, Wm,i2=W2, and Wm;==Wo, 
Wm,q=Wi in case of three input channels. 

3^ ■ 

The apparatus of claim ^ wherein WM,ii=Wo, Wm,i2=W4, Wm,2i=W2, 
Wm,3i==W6, and Wm,i=Wo, Wu,q=^\ in case of four input channels. 

■ 31 ^ 

The apparatus of claim 72 wherein Wm.ii=Wo, Wm,i2=W4, Wm,3i=W2, 
Wmj=Wo, Wm,q=Wi and Wm,2i=W8 in case of four input channels. 

7«. The apparatus of claim 72 wherein Wm,ii=Wo5 Wm,i2=W4, Wm,2i=W2, 
Wm,3i=W65 Wm;22=Wi, and Wm,i=Wo5 Wm,q=Wi in case of five input channels. 

^ The apparatus of claim 72^ wherein WM,ii=Wo, Wm,i2^W4, Wm,2i=W2, 
Wm,3i=W6, Wm,22=W3, and Wm,i=Wo> Wm,q=Wi in case of five channels. 

The apparatus of claim !;?T wherein Wmji^Wq, Wm,i2=W4, Wm,3i=W2, 
Wm,22=W6, and Wm,i=Wo5 Wm.q^Wi and Wm,2i=W8 in case of five input channels. 



HI 



^ The apparatus of claim /& wherein WqXi i+j W4X12, W2X21 aad WgXsi are, 
replaced by. auWoXu+jai2W4Xi2, a2iW2X2i and asiWeXsi, anda gain ttni anda gain,an2 
are the identical gain in order to remove the phase dependency by an interference occurring 
in a multipath of a self signal and an interference occurring by other users. 

S^. The apparams of claim ;n wherein WM,ni=Wo, WM,n2=W2, and Wm,i=Wo, 
Wm.q=Wi; 

The apparatus of claim 7^ wherein the first multiplier block comprises at 
least a third multiplier for multiplying the first data group Xni by gain ani, and the second 
multiplier block comprises at least a fourth multiplier the second data group Xn2 by gain 

^ The apparatus of claim J?2 wherein Wm,ii=Wo, Wm,i2==W4/u and Wm,i=Wo, 
WM,Q=Wi/4,when M=8 in case of two input channels. 

' The apparatus of claim Tl wherein Wm,ii=Wo, W m,12=W 4/1, 

Wm,2i=W2, and Wm,i=Wo, Wm,q=Wi/4, when M=8 in case of three input channels. 

m. The method of claim. 72^ wherein Wm,u=Wo, Wm,i2=W2/u and WM^r=Wo, 
Wm Q=Wi/2,when M=8 in case of two input channels. 

' ' , The apparatus of claim 71 wherein Wm,i i=Wo, Wm,i2=W2/i, Wm,2i=W4, and 

Wmj^Wo, Wm,q=Wi/2, when M-8 in case of three input channels. 
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LA I The apparatus of clam ^wherein each group, has at least the two. input 

' channels, further comprising: 

7 a first adder for outputting 

^' 2 (Wm^iXhi) .by sumnung output signals from the first multipUer block; and 

n=i ■ ;j 

^\ a second adder for outputting 

2 (WM^Xnalby sumimng output signals from the second multiplier block. 
n=l ^ 

•The apparatus of claim^ further comprising: 



a spreading unit for multiplying the signal 



2 (Wm niXni+jWMn2Xn2)»received by the complex multiplier by a spreading code. 

J=' , The apparatus of claim wherein the spreading unit respectively 

^„ multiplies the in-phase and quadrature-phase parts by different spreading codes. 

«p The apparatus of claim >i wherein Wm^u Wm^, Wmj, and Wm,q are 

orthogonal Hadamard sequences. 



-10- 



^pl. The apparatus of claim.?! wherein the complex multiplier ihckdes: 
fifth and sixth multipliers for multiplying said output signal frorri the first multiplier 
block and said output signal firom the second sequence multiplier by orthogonal sequence 
' Wm,i; 

seventh and eighth multipliers for multiplying said output signal firom the first 
multiplier block and output signal an2WM,n2Xn2 from the second multiplier block by 
orthogonal sequence Wm,q; 

a third adder for subtracting output signal from the eighth multiplier from output 
signal from the fifth multiplier to output an ia-phase information; and 

a second adder for simmiing output signal from the sixth multiplier and output 
signal from the seventh multiplier to output quadrature-phase information. 

A permuted orthogonal complex spreading apparatus for multiple channels, 
allocating at least two input channels into first and second groups, comprising: 

■ first and second multiplier blocks for respectively multiplying first and second data 
group Xni, andXn2 with a set of predetermined orthogonal sequences Wm^i, and WM,n2 to 

output WM,nl Xnl and WM,n2 Xn2; 

a complex multipUer for receiving the output signals WM,ni Xni and Wm,ii2 Xn2 from 
the first and the second multiplier blocks in the complex form of 

r ^ 

""^ ' and multiplying a received signal * 

r ^ 

'^^ by a predetermined sequence (Wm,i + jPWM,Q) x SC, 

wherein ,Wm,i, Wm,q are predetermined orthogonal sequences, P is a predetermined 
sequence and SC is a spreading sequence. 
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The apparatus of claim 95 wherein each group has at least two input channels, 
further comprising: 

a first adder for outputting 



2 (WM,niXni).by summing output signals from the first sequence multiplier; and 
11=1 ' ^ . ■ 

a second adder for outputting 

2 (Wm n2Xn2),by Summing output signals from the second sequence multiplier. 
11=1 ' J 

The apparatus of claim ^wherein the first sequence multiplier comprises 

O 

.^p at least one first gain multiplier for multiplying the data Xni of each channel of the first 

Ci 

gi group by gain ani, and the second sequence multipher comprises at least one second gain 

multiplier for multiplying the data Xn2 of each channel of the second group by gain a^. 

! The apparatus of claim . 95" wherein Wm^i=Wo, Wm^=W2p, and Wmj=Wo, 

O . ' . " * ' 

Wm,q=Wi, where p represents a predetemiined integer in a range firom O to (M/2)-l . 

fy ' 

P 'p^ The apparatus of claim ^^wherein Wm,iii, Wm^, Wmj, and Wm,q are 

orthogonal Hadamard sequences. — 
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